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Abstract of JP2001345125 

PROBLEM TO BE SOLVED: To provide a 
photoelectric conversion element with a small 
resistance loss, low transmission loss, high 
photoelectric conversion efficiency, no 
electrolyte leakage, and keeping high 
photoelectric conversion efficiency for a long 
time. SOLUTION: This photoelectric 
conversion element has an electrode whose at 
least one surface is covered with a 
semiconductor layer; a counter electrode 
facing the semiconductor layer of the 
electrode; and an electrolyte layer arranged 
between the semiconductor layer of the 
electrode and the counter electrode, the 
semiconductor layer is composed of a 
conductive material and a semiconductor 
material, and/or a layer comprising conductive 
fine particles is arranged between the 
electrode and the semiconductor layer, and/or 
the electrolyte layer is composed of a porous 
supporting body and the electrolyte filled in the 
porous supporting body. 
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T V ^4 C: t SriRfSl t f ■l.f»*« 1 ~ 3 <7)fBiii*Hc:ieKc7) 

««+fc#ft^S^JS7nS07C»Jt3&<. 0. liJLhS. 
0 OTT'ft I. c: t i: Sft«« 1 ~ 3 <OM*i.*>fc: 

f 1 ~3<o<5rti*Hcia«j<o3ti^m3!i 

^. 

7 ] mzm9m»'S(^mmgim*f6 o %jiLh 

^. 

mmt. mm&comsi^^^^mtipmmbcomzmm^ 

(b) fiiBxx •/ T (a) Tif i^tirzmm.it!i^Mm(^miz^ 
mimmcommmm-rt:^'r'yyk . iz^ *)im^ti 

tifzmmnm^^-t?>^m^mm^<^mwmizii v ^ 
mmiz^mim^mmr&^^'r-yy'k . 



immio] msi:^^yya)b(n)<7)mz. rnis 
miz^i-^ z t immt^hmiSi^9i,z%mcr>^%^m 

[ in i!'-^: < t . -:frcoffi±tc^^«cil*>' 
ife«$ix^«fiit. C:c7)«fiicOH!flB^*iii:it'tt-|> 

i*«fiii: , wm&<mwmw.mtiiiw^h<m\izwm. 
^ttfzmM'S.m^^^h%v^mm=i-^zi5\.^x . 
mitmmt mtt^i;if^mt(o^i,zmmmm.^*^h^j:h 

[ m^m 1 2 ] mimW&W&'fcr>m^tfi 3 n m~ 5 
OOnm<7)^Hl^T'3bS^i:Sr«pSi[i:-ri>tB^3Si ifc 

1 3 3 mmnmrn^^c^^mmifi 1 0 

- 9 Q-cm— 1 07 Q-cmC7)jEHl^-CS>l).Ii:Sr#® 

t-r^m^m 1 1 iciBKo^t^^s^^. 

1 4 3 immm/&.w&^m<^WiMifi 1 0 n m 

-3 0 0 0 nmcOlifflf^T-ASC: t Sr#fS!i:-ri.fS«« 

1 1 iciB«{c7)3e^m«^ . 

1 5 3 mm9jmMLi-\imt:^x^ 

mmi^FX'hhz fc ?:!itai;-t-sii^i 1 fcia«<7»K 
m^m ( I TO) TS>hzti:^WLt-ri>n^mi stc 

iB«c03t«^}ft^-?. 

( n^m 17] iP^^ < i: t> . -:6-coffi±lc^{*«*« 

^titimM&m^^-r?>ytw^m'Fiz)5\,^x . 

0 %~8 0 %<7:>mmp^x'h^z t Srimsfc-ts w*3a 1 

( m^m 1 9 ] mi^iLM^t^com^ij^ 1 m~ 1 
mm</>smmx'h?>zti:^mfi-i>mmmi 7iztm 

7-1 gcoMtiMztmcoitm^mm^, 
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31 2 0 i,zimcoi/tms^mm=F . 

t i 1 «a<0SW: J: 0 Jg«$*iT^^S t Sr!|taii:-r 

[ t*«3i 2 3] ^^^r < i: t . -:fTcr,m±^z^mmm^ 

^mtMmmtcomz}SM^tifzmm'smi:^'ti>±m. 

^^titimtmbti>t,m^^tLX\<^?>::bt:mmb'r 

I m^m 2 5] i!'-^ < 1 1 , -:fj<7>m±iz^mmm^ 
mi^mtf^mm^tifcmmb . zconmcomm^mmm^ 
mi^m b nm-r^Mmm b , mnmcomB^mmm^ 
i^m bMm&b<r>mtzwm^tuivmnmi:^-ti>^m 
^m^i,zi3\,^x . 

mmm b im'&.mmi^mtiiim t <r)js[izmm,imn^ 
ym^tifcmfmbi}^hmf^^tix\>^&zbi:imb-t 

mi^mbMi^-t&mm^b. mm&(7)mm^mmm^^m 
wmbfimMbcomzmM^titzmmnmi:^'ri>^m. 

mi^mmm^Uimij^m^mmb . ¥^mtm b 

miMM'^mif. ^ILW^ni^b. K^?L«S1^<4£|*ltc 



[000 1] 

[i6BHos-rsec«:»-»] ^^Bm^m^mm^i'izmt 

[0002] 

b'i}mmit^tix\>^^. --n. mi^mcoit^Km^ 
m^^\.z^-^xwm^fix\-^hti^. mmmzmLx^t 

[0003] fi!3f5c7)3t'fb^«?ffiiOtt'T\ tMiS^ltm^ 

»^.ix-cv^&, ^mwti^±mbmmLtz^. ±mb^ 

I.. 0>Jx<i\ ?§Jgf(CFe2*/Fe3*, Fe (CN)6 
♦-/Fe (CN)63-^ I-/I2, Br-/Br2. 

[0004] mmjmmf,znnfc:^w^m<rmm\,z 

^-^^^tmm^ti. mmn^^x-mm^izm^i:. 
mwFmziEiii:^-tt. im^izwm-^tuitm^ii 
±MLtz^mwcommimiz:ff^-thmii<^mzx 
^f^rtas'vfE^^tL. mm'Fmz^m^titziEii 

[0005] m^m7cmmi.z^tmmm^:mLx^mmm 
b^ii^wixmm^i^hb. lEiuzm'f-^mhtitzmTt 
mmm^t:mLLx^m-^m^t>^^i:^im'o . s 

%mb LT, ±wMmiimb Lx^ix^tim%. 
^m.-fi^^^ik'thzbti^x'^h. Ltzi^-ox , ytmrnts 
iim\:3mmm<owiitm7i»iSLb ^u:ft>co 7 x ;p 5 
is.b<r>mz^h. 

[0006] ^m:fj^±^<-t6fziibl,zii. <S>m<\:M 

v^&J:fc, om^mTtm&b^^mi'^'^coy ::^j\^s.miiLb 
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[00 0 7] L*»t^:*«^>. mmjmwi(7)mitfjti'f> 
^ >y rtcov-^-rw. —miiZJ^y h^-v v r**3 . o e v 
i.<f , n-s i ^i^^cr>mm'Q•mm^z^^it^J:m^m 

[00 08] Ztli^cr)mmi:mm-fzib(,z. ^mz9k 

[0009] 3t}§»coraSSr)!?««l-ri.fci^tc:. ^n'V H^f 

[0010] "riS5tliC0^^flJffli:^N'y ';V<r>i^ 
%tsi^m^<r>m!i'&'m:m^^^htz^\,z^ ^^<r>J^ 

m^m^^mzmi^^tz^mmmmiWmf^i^ii 

[00111 fe«ti;S*ll«?fi{i*-^«i:MjI-P'ftT t 

[0012] i<o i o [z^ ^9mmM^m\i. 3t-&J« 
«oT'j> s ifi. m^^z\,mT(^mmmmi)^m^i.z^j:-y tzfz 

ttf'X'th. Li}-^Ltctf^^. ^m^m±^m:mzmhx 

[0013] U*>tll®$<XJtfeSl^<0«^^*^^*B<JfC 

m-^Lx^^h:Lti3m±L\^. mui. mit^i^yf,zm 



[0014] icO^tcMLT. fiS^3t#5- L;tcO«Fu 
jihiraii>«7)i/;U-7-C$>S. M'^tiP-:?'^ >'Bmyl' 

C: t iCi 0 . 3t«8i[*5fia50PR«ao 1 OfgliLhtCI^o 

[0015] t*^L=5r*-'^>. ^mmzm'f-ii^^z^x 

[0016] micT) J; 3 ta!3ft<7)fe^«,®*^«>fiO 
T'S>^o -r'5:i:>*>, c:i^^T•¥^^^51l:»::J:<fflv^^>i^ 

x^^tzs^^^^m^^WM. m^ii^mx-nrnzm 

[00 17]t^o-r, ^cOid'SrmS^fflV^^v:^, 

[00 18] i/l/-yyx;l-^{i, ^coj; d^RH^IS?^ 

»rF2664196^) , V'/P ■ ^VWjStC J: D i Og^-fkf- > 
^5l«^5:fWL. JK<0*rDi^7^.f-{S*5j5 0%<5fc■■f 
?e^$nTv->^„ fzht^i^ Qfxm<r)mmx'<.i=7y^x 
7 r ^ ^- ( S^ffiatc^^tf ^^?L«l*|g|5(^|IBWOSiJ 
J±l«;7 2 Oiz^mth. c:<o^ffl2:SftM¥WtcffJt 
t-|> i: , mm^mcommt l. 2xl0-7mol/cm 
HC^L. IglC, «±©ltXaSE:ftf A«3tc7)**;9 8%*« 

[00 19] dcOiTi/ y^yx^U- -fe^l't tnfJffLSirL. 

[ 0 0 2 0 ] ■/ >y x;P^,{i. -fe^ii^^^mjficTj^t 
y)fch'X (h'tiJi^VP) Ru(II)ISf*:$-l§3^L^. -5-<^ 
Rum«i— «s^i^X-X2b'X ( 2. 2' -h'b-'Jv-' 

j^. XJiCl-, CN-, SCN-T'ftS. JlfL^fc: 
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i^X- {'J^ViyT^^-h) -ii'X (2. 2" -b'eU 
i^lU-A, 4' -'J//fly7i(^iyU'-h) Ru(II){4.* 

[0021] ^<r>^mmm'\<r)^w.yt^mi. ^w,i)^h 

ni^LnmzX 0«?t^il$-^f a P n«-&±|©||?{!!i:<OS 
[00 2 23 ^^L/>y>yx;l/- -byK^m«7-y*H-r 

idkZ'}fm.<r>u^^-a—'f-(yyvxn^t. Littcor-*) 

\^ji'T>^-^M.t3'^m^mmbLfchcox\ \-/ 
\^-<nmmjm^^^. nm,zu-^^vy^i\,fzu 
Mtz. <rm\mm<r) 13-^1 -kzwmatfhmm 

[ 0 0 2 3 ] i/u- -y >y ■ -fe;i^oi&#Ma{4s S^W 
, ^wm^-KmMm^mm^zm-ta^x'wmf^- 

§«.*»'?>T-$>-l>. 

[ 0 0 2 4 ] ^^L- -y >y xyl' • •»z}V<rmbMmY/i-^ v<n 
mmP^^^'iX'yy^-^T.y r ^ 9-^vmxz^}L^ 



[002 5] t*>t^*5f>. 'y7^-:y^yr-:^^-^±% 

0, wmmiM.mizmftt^^mtfhi>. kjs 
< -r 1. 1 . K^b^ ^' y om^<5o^ii)Sggi*-'* < ^ 
0, ^mx'^^mmcr>mmti-^>^x'i,mmzxi> 

^ii^mcr>mn&mmi.m-thztiimiX'S> 

'^■k-^-fh'&mzax^x . mt^^y^cn^amms. 

[0026] im<rmm:^<^imm.>L lt. mxM. ^ 
1 0 - 1 1 2 3 3 m'jm,z\i^ ±mmm-^mm. 

-ft? iir. affi$- ^TLW-fk t/c^MK-fb?^3T1^S-r d i: 
[00 27 3 «f^T8-8 1 2 22#^ 

:srsj4K'fb^ ymmn^<ommi:iSLm lx 

[0028] K^bf-i? y<7)§'jimm^i&smit-rhiz 
m-^zmK mm-&m*'hmit^:^y^x^ixi>m} 

-H ■ :^y<7^mmziiy). m^<r>mi\L^9y ■ mm^m 

[0 029] ^P-y>yx7Hr;P-C«4, ^mWMh 

htiibiz: mtii. ^mw- 10-29001 s^^^^miz 
« . ^mi>^mizmm^ t:M^^MiztizXK) ^mti^m 
hmm'&'S:^n-th:f]mmm^tix\,^i. l*x. z 
(7):mx'ii. xmmzj:*)mmLtim'j'ii. ^tm^ 
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[0030] ttz. nm^l 0-1 1 2337-^^fgfc 

[0031] tfz^ x.)V-^fVX'\i.nM'S.m\,Z 

[0032] Hii#(7)RS;i[cr)»^i: LT , mUf. « 

K. Murakoshi et. al.. Chem. Lett., 1997, pp.471-47 

2#Bg) -^^ #^HK<7)7^-;^^feJI^f<J (U.Bach et. al, Na 
ture, 395. 583 (1998) #8^) lil#:«iD-f Jt^g^ 
f*: (!»M¥7 - 2 8 8 1 4 2-^^fg2SttX#^T8 - 2 3 
6 1 6 5^^|g#M) =5ri:'$rfiefflL. ilBO^^jii&J)? 

j^M«2:ll#:'ft;L!tMI6:^-C1i. 

[ 0 0 3 3 ] . #^^9 - 2 7 3 5 2-^^fgSt/!^ 
1 1 - 1 2 6 9 1 7-^i^fg(C«i. «/!?ja^5§<g*«jt 

mrt^ zbiz^?> fzif>^ mmmm^coMimTiMco^ 

[0034] 

m^m^X'^ s^t^^s^s-^-rs ztx'h^.:^ 

^BMcomcosffjii^ mmixit-r. ^^'z>mtifzt/tm^im 
mi:JK:mi>zi:>fz'ofim-r^ztAn'^ h^v^m^^ 

[0035] 

imm?:m^-thfzibcr,^m mifie^lO^Sti, c!'-^ 

<tt>, -ucr)m±iz^i^mf)mm^tifzw&t . z 

M^^mi^m b fmm b com^znm^titzmMmm i ^-t 
^ytwscmm'f-i,zt5\,^x . <3>mB^mii:m^:mmii.wa 
b¥fmimmbtp(>m^'t^zb. ©fne 
mmb ms^mwm b *^ htc^m^ 

WM-thzbiiziiKim^^ixi,. msdm2<7Mm,i. ii'- 
^j:<bi>. -ncomnzuma^mifiWL^^ixfzwekb . 



z<7im&(Dmi^Mwmbimti>nmmb. mnm<r) 
mti^wm b nmmb (^mzwm.^titzmMm.m^^ 

^i>^bm^iim^ii^i^iz^m^tit:mMmbi}-(i>m 

m-^'Zb^zx'om^^tih, luiB®, (2>Rr/<3>cr>mm 
itms.m^'^io-itxmm-t^zbij^x'^, ztuzxKi^ 
i^mmxiim^x'^ ^^t-'^fz&tifzmii^-t^ym^ 

mm=Fi:m>Zbi}^T^i>. 
[0036] 

uzm^mi:mi>^<m^mi^rr^fzm^. ^mm 

&±mmmiz}3if:^,^mmi, ^mi^bmm^mbti<^ 
mthmnza^^x^m^wmm^^-r^fzii^^zmf 
htntx\,^. b\>^o^K^nfz. -r^iyib. ^mmm± 
mm.m(o^imm\^±<^fzMzii. ^^i^^^x-^t^m. 

Z.^Zb t^^X'h hZb^^Lfz. 

[0037] ^w^oimhmmmziiix'i.i. mmmn 
'^<mmm^z^mwcom^ws^^h zbizii'o. 

mm-t^'^WMymcommitZ-t^ Z b *>'T'# , W^y 

^^X7 7^i^-im^^^jimm^'^^rzif)iz. mmmm 
ttcoftv ^ s zbx\ 
iiM'i&i^i.^^hzbt^T^h. cifLicio, mm 

U~Y ■ ity<r)m^i:^-itizmVk'thZb1fiX'^^. -t 

'3rt)*>, mm^mmcDmm^m\.^^^mf^mTmm-rhz 
b x'^i^mfH?:^W}-t^ miz± ti>mim^^imx' 
# , i}-':>mm^mx'± tfzm.'f-tmw&'f-i^ ^^mth 

Zb^zX O^fL^lSi^S-Sfilr^Sietc^tSJRtiiSrffiM 

•thZbii^X'^^, 

[0038] jgtc. *^Bj*<^ti. ^wmbmmb<o 

ytm^mm^F^i^comifcm^m^iz's^tx visits- 
^ Lfz . ^mi^miiitmmmtf^:k%' v ^^mu^m.n^i>z 

[0039] :^mM(r>m^Mimmt,zxtii,i. mt* 
J: 0 't<r>^mi,zinfhi&mi:mmth z t *<t-# s . 

[00401 ^fc. *j%o^^>OW^lcJ:n<f. TLfSS 

n mi)^(,mM mcr)^Jim^j:i^mi^mmz^tE-t^MmWi 
izli^t^mcommiz^^fkLfz^'^i^mizJ: 
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mm<7)iai^5:«|46SJgTT¥lE-r-S.®»?BtWi^«£iil*J 

[004 1] t.tz. ^wmtnmmt<mi,z^^-th 

[0042] iJlT. HDiSr#,^U^*J4>2|s%BS<7)7t«^ 

;c s i i: J: 0 . ^mmm±Mmcr>^m!Si^\^±.i:m 

[ 0 0 4 3 ] a 1 {i*l&Bj£?)3tlK-J^^^iO-fiaj«0«S 

mS^^ 1 {i, SBH««3tfO-:frcoSBD(cm$ix/c^BH 
Sffi 5 . C:coSHJ«ffi 5 <0-:)^c7)«®lC{S^ 

tTM««i9*-'»tt-rs. M«fii9{iSiJc03SBJS;Kl 1 

cr>—^<7ymm^zmm.^ixx 1 1 mmfm 
fii 9 1 <7)!^{ztimmnm 1 3 ■?> . 

[0044] ¥««s«7 Ji. ^m!K)««if )K 1 5 t 

zcommi 5cr>mmi>zm^^titz^mi^mmi7i}^(:>^j: 
ttz. ^t^mmiicommizamm^mi 9ti^m 

[0045] mmmiM<7)mmi 5c7)mmii-fRmi,z. 
i'-'5 0Mmcr>mmfHX'h^zi:*^nt L\\ mm^m 
1 5er>mmi}^ 1 M mmscoi^^ mm^<7)m.nm. 

Ml 5<7)MJ¥*»5 OAemiecOJl^. ^«t«7<7)3t^ 

mco&T. ^j:kmz&um9icom±^j:t'^mmmii^^t 

V-^IEfflti. 3'^4 0juLmX'h^. — a*f* tV^|EH{i5 
~3 0/xm-C*'?. «tlf4Lv^ffiH{il 0~2 0>um 
X'h^, 

[0046] mmii^^i:iAm-th^»m 1 7(Dfm 
ii-mmz. 2-100 nm<omBi^X'h^, 

S<0T»iL<?5rv^. -:fir. ^SSfrffiSi 7<oj^*<i o 



0 nmStOJ^, ^flsjgl 7<7)ffitji:ja5^*«Ji±^S^: 

mmcoiift L^^fmtt. 1 o~6 0 nm-c'*>o. -muf 

t LVi®H«3 0—5 OnmX'h?>. 

1 (7)mmiz^mi^m 1 7 sristifea-r^ .1 1 t-c-^ i, . 

1 7 cOJ'h^MlCtia 1 1 |SI«(c, igiSfelg 1 9 
*^ta»;&itTV^T. itL(o^f*T-^«cJf7S:JgBg^ 

[0048] ^^M<r>%m$mm'f-ii. ^mmm^if 1 
Sr«^-r 7 A^^^c 1 7 ^:mmvfzmm'&m 

mmi 5i)^^^ifzl^. ^^mi^m7<7iy7^>XyT^:? 

-<4:>c# < . mm^m 1 9 5:^<fflit-^i,^ 
•t^tiif). mm&^immji<^?:f&iSL-t&zti}^x'^ 
[0049] mwmnt Lx\t. m.itxx. e^^ts 

U . 1 ~ 2 0 '^)V%<r>E.m{t:^ h o y f-":? A-^K^br y 

S:yr>«i: LX. Z<OZmzmit:!(^X'^\^-J-iyh!mL 
fzMitXX^ ITO (Indium tin Oxide) ^rifTn— x-f 

^^m^zm^^hmmmant i^xmm-thztij'^x'^ 

[0050] »«tta^^CO#«ffitn;*(i 1 0 V Q-c m 
OT, Sf^ L < 1 0 5 Q- c mlilT, !|f L < Ji 
' 1 On-cmmTT-ftS. C:«^coTret={i#tc»JRSIi 
^rV^*i, ffl^l 0 - 9 Q-c mWSXhh, 
[0051 ] mm/im.'f-<mmt 1 nm*>^ 5 0 0 n m 
» 1 1 < « 1 0 0 n mUTT-J)-!. . SSm^^ Oft 
fl*<5 0 0 nmtLhT-{i:*16^m*^^1i^-r-S>^* 

fltfOJKJi:s-s:< LXyy^-xyr'!"S'~i±^<'th-j^ 

^tS, 5 00nmJ,:iT«7)«-^. C<7)J; o =5r^li(i^ C 
-f. $ 1 0 0 nmlilTT'ti. ^f*:il*^'»V 

[0052] isfittsi^w^aattJi, 

[0053] 3*^ttfil[^{C«S-r*^iWi|£fi: tT 
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ti. Cd, Zn, In, Pb. Mo,W, Sb. Bi, 
Cu, Hg, Ti, Ag, Mn. Fe, V, Sn, Z 
r. Sr. Ga. Si, CrCOmm. SrTiOa, 
CaT i 03<7)J;o^r'^Dyx;^-f ttzii^ Cd 
S. ZnS, InjSa, PbS, MoaS.WSj, Sb 
2 S3. B i 2S3, Z nC d 83 . C u 2 Stoe![-fttls Cd 
Se, InjSea.WSej. HgSe. PbSe. C 
dTe«0^JSXf;l^3^'-^'f b\ -e^OflilGaAs. Si. 
Se. Cd2P3. Zn^Pa. InP. AgBr. Pbl 
2. Hgl2. Bi l3i)mtL\^\ tfcit. mB^i^ 

{f. CdS/T i Oz. CdS/Ag I , AgjS/Ag 
I. CdS/ZnO. CdS/HgS. CdS/Pb 
S. ZnO/ZnS, ZnO/ZnSe, C d S/H g 
S. CdS./CdSei-,. CdS,/Tei-,. CdS 
e,/Te,-,. ZnS/CdSe. ZnSe/CdS 
e. CdS/ZnS. Ti02/Cd3P2. CdS/C 
dSeCdyZni-yS. C d S/H g S/C d S*<»* 

[0054] y^mm<oytm^mm'f- 1 tcfctt-i.^** 

«JtY/Xco<i(i. 0. im±8. OJ^iTT'S)SC:i:*»' 
iif^LV^. Y/XOffi*<0. IWTCOJ^-^. S^ttfe^ 

LT 2 n m tJlTt =5: 0 . * 

tfz. Y/X«ffi*<8. 0Jjl±O;«-^, Ttm^ic^ 

I.. 

[00 55] iiT'Y/XtOffi(±. <J:<?)J:a{CtTi*^ 

rivij u ttx :? y -)vmmx"^m^m i 9 stk o < . 
igg^r . WRmk 5 ±<o^i^«Eji 7 Srfl:®*- <i>:a-^f 

^fisJS7W;?i&]R'9tHLT. «5exSl^J>«f{cJ:-S.i«-*f 

wmz^-itihimDm\<r>Tm)ic^m'^mm-th^m 

CO 0 56] ^#c®7Sr{ii./i«fiS^X:$'y- 



^. SB3«fii5±<0^fi^f*cJi7?:ttfii*>A>^«ltT^ 

*B7c7);^^S:K'9aiLT*^^>. ^^«sa7 ^KT1§j|| 

«XtC^«-|,iii^«sJSfc*^tl.|,^«7C^YC07U^it& 

[ 0 0 5 7 ] $ /^l;, #ltttf4^^*J ctl/^li^#:^lcSc« 
[00 58] 01fc:5^$/x«.J:d'5:. ¥li^^f*« 

4 0 or- 6 0 o-ccoKHrtcoiaJKTHn^^L-T^fL 
fi£-r ^ i t J: OWSS-ri) >! i: h . 

^■vuffi, *i«»^-y=^-, nmy^-/^m, rxzummm. 

[0 0 59] tti. [a2{3^$iX^J:^^. 

1 7T«S§^i./c^«tta^2 1{±. i|i^«c«^co^/;U 

TfUa-jUt^m&^^mt<7)Km^j:t'i,z^ -^xnhix 
H izmf^ L/w^m*g^ jD7Ki)-»-^& ^^:^tc J: 

^-h. rh^^X (2- 

;tr^v-- t'x (T■fe^;^r^r^■:^^) ■f-^'v, 

Axf-;kT-fehT-feT— f-rJ'-'^A-f yrc7;K^v- 
[ 0 0 6 0 ] ®«?4^lc1ftK$ix7t^^»Jitc^ 

^m^Pa^tO^mWSMS: i •? l6]±$-li:S C: i: $■ a W 

^*<oy*;p}§?Rtcdf Jx^v>'j5^y rjwi-^ifio 
i^^<r>mami:XtLXi>i}^t.i:>^j:\,\ ^iii<7)^/fUmm 

comm. fc UT . c: tfoyyp^js t mm^<r)S> ^ t (ot'S> 
tumx'i, X < . w*T' < mmx'^ 

y— ;K 1 -rD>'\v— /u. 2-ra>'NV— n-^ 
^■y-v. o-Hfy. h/i^xy. dfi'Uy. M>^'U>'. 
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[0061] ^mf^(^YMmt^(:>mmml'F^z^mi^ 

ifi^ 5 0nmOT*«»*LV>. cKrimM-mmnY )vm 
i<£*51RlSt^r<^«.<0-e. iS-&i*S«6 0#OT**»* 

t .J: o T . 5 0 n m\;XT<^im-<r^mW%:WSk 

[00 62} ia2(C^5$ixi.J:d^^#:JI«0*^. M 

=ft. m^3<r>mmmm5cr>mmi,zm^L. ^com. m 
nm^-th^ti,zx^xnhixh. ^w^iwrnLtzm 

;^r^-&, f'-f -y7°3- 
^6<i»s4*<j:o?iiiic^t5, ^h^z. mm.wm-f<zwm 
hx^^^^{lli^mi'B^t^^^:ltt^x^h. tm^ms. 
\i^mw^^j:i>mz^^cr,m^mm^^-^'^. m^it 
i,zii^mmmLT<mm»<r>iSiT^wmLx. 4oox: 

*>^>6 0 0°C*«»^ Lt^. 40 0°COT-e(45Sll^^** 

#^ix-r. 6 0 o'cmLX'i.m^mzx ^mm/mL^co 

St«*<?5(ST*^LV^. 4 0 O'C**^, 6 0 ox:c7)jn^a 

mzmm-h ^X'cr>^^m<,im.m-i,w^^ iz^ozt 
tf^n^UK mi&t>^^^-t&ztx\ mmmt^iiz^ 
isiLfz^mmz^mi:^t^^i:ib^<. mmimi' 
^im$-^6:ibi)^x'^i>, zcoxd^m^tt\mMm 

[0063] fs-jim^^mi^mcrimm^mwf^ c t izx 
*). ^y^-^yr^^- (mmmm^zM-t?>§'iLnf^sii 

r^^'-«2 0Jil±-C'$>SCli:*<if* L<. 15 0m: 
X'$>^Ztt<—mM^L\>\ 97^^X7 r^^-**2 0 

HRWtc. SOOO^T'fci). yy^^xyr^i^'—it 

^f^m(r>mm^m<-ti>t±^<^-:>x. 



i§m^j:i^r/izmm^(7)^mtimtiihif>i. tfz,m<n 
±^M^L<. ^er)±mmii-mmizm8o%m&x'h 

^Mlii-rhZttfiX'^i>. 

[ 0 0 6 4 ] H 3 :^miizx ^^v^mm^ i com 

1 oij^mBMrnmsmmBmusi-z 
mm^ti. ^i^mi i ocrmmizmmiimi9^<tm 
$nTv^& . ( b ) ^i:^%m<7>f^mmm^>tm.^mm'f i 

^m^^mi'ix'ii. ^i^mi 7<oiRJ¥d«, mm^ 
mi 9tcr>mx'^'ms^wmmt:^m-ti>tzMZ'ism+'ii- 

6 0%J2UiCOSja*$-*f SSSmtttft^fll 5*«fiq«- 

1 fcfctts ^f^cJi 7 <^imm^m/is.im^ii . mm 
(om^Fi 0 oictjfts*^*® 1 1 oco^M^st/^s 

[0065] 1 $r#Bg-r-i> . la 1 t*3«t^ -f-^offc 

Xfir ^ X f - -y ^ ^ fc- 5- isgffl T' # § . r 7 X ^ -y (j-sr 
mt^£<r>x'. mm.^'Z^b-thmmzm-h. 

mPiX'hh:ib-im^h\^> 
[0066] W^3(n—-y^<nm^z'^m^ivhW^5\i^ 
^m'^<7)i>cot>\ tfzii:^'7y^i>t<l±y°^y.^y'^± 

(i^JS (FiJ;c<fe^. IS, ai, r;US-'>A. Oi^' 

-ft!}?!) Vi/n^A-^IS^K-ft^?!), 7 >y^^ b'-rL/i 

[0067] mmsii. mmm.mm^'^nj:^^. l 
\'^mmmAcom.mb txa 500/3 qOTf* 0 , j: 

U < « 3 0 0/ s q J.:JITT-S>i. , TRStilf fcPre 

(4^V1*<. jI^O. 1 O/s qT-S>i.. 
[0068] «ffi5{4, 3tSia**isV^SJ;>,'>. »^ L 
V^5t5aS^^:Lr(45 0%J^LhT•^^>'9. J:0»^t<« 
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[00691 :^^m<r>^^ii:m i JiHiSfe*^ 1 9 ^ 

S>t4^tfiW9§it-l.t|}®fe3R 1 9 i: LT(i. tSe^OfeSg 
. RuLz (H2 0) 2 ^ ■T<r»\rT-^J-^- i^^^ - 

'jr-^T-\f:\^ V 'Jjum^xi,ifi'7--^J^- hvx (rul 

3), ;U-r-'>A-f;2.(RuL2). 3rx:^'>A- MJX(OsL 
3). 3rxr:'>^-b'X(OsL2)i5'-<r£r)M©:#gm^L 

"ry^^m. vu ysk^m. t9 u i^'^^fess. b u 
^yy*fefg. rv^fe*. Ayv^ik^n^ i^r-y 

^{f ^>ii^ . i cotf T- 1 ypT^-'i' A - fx (RuL2 )smw 

[0070] ^wm7^(r>mm^m\ 9<7mmm.b t 

■r«. 1 0-8—1 0-6mo 1 /cm2c7)|EHl;$>il{f J: 
<.#(c;0. 1 — 9. OX 1 O-^mo l/cm2*W^ 
UV\ iiSfeSUl 9<0ie^ta*>'l O-Smo l/cm^* 

[0071] 7^0ti!S-feS 1 9 CDffl^f 

$-(fCV^^B$tc. flto^JlsSSrL^v:'). m'^m^:wmttz 

[0072] Mmm9i,±^m^mm'fi<oiEmt txm 
X'hh . ^%mzi5»h^m^m^ 1 <^nmm9 1 l 

m^mtRl lt<omi,ziijet^m9ttim^j:?>mmi}>^^j: 



hmm'it<o$>^m^m'rx t v^. 
[0073] 1 9 ^imLfz^mi^mi tiim 
m9 t(r)mziimMMm 1 3*»#^£-rs . mmmt lx 

z<7)Bmmizi3m, M'imTmm^^mtii. 
j^mm^ ^mi'^mmiz^ji^xh s . *5gB3-C'<^ffl-c 

;t>'(III)-:5'U'>A^jr>'(I), ^m^y{\\)-:^^ 
M^y(X)^ )Wr—^J^^:^y{\W)-)V^—^J^'{ity 
(II), fl^-^:t>'(II)-|B^:t>-(I), ^-f JtXlID-i^ 

-fjf^'di), >'N'-^>'''>A-f :t>•(III)->'^'■:^>''>>A-^7r 
y(ii), 3j-y-i§-7>;<f>'S!^^>-, 7x 

\Wa. 'rhyTtv^)vry=^-^ Jx^-vy . f yi^- 

10 0 7 4] 

x-J-^>'/r-.-K:t.-h, r a b 

>''x^;l^x-x;l's 1, 2->''p< hdf>'X:5'>-, 1, 3 

2-5}-:^f-9-^/i^''jy>', 2-^f-;ub'o'j vymcoWM 
y'u\^^-\-^))\^<r>—\-^JM\L^. :^fvyit^y. 
o^^ro h yit.m&:it-^^'^t'tf^mif(i>tii> . c:ii/^j± 

h , rab"U->'X?-4<:t— h^cOX?-;K^>- 
Hl:-^. 3-^-f-;U-2-3j-df-9-Vv?Uyy, 2-^ 
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1 0 0 7 5 ] mz. mmm^i^t. m^^m^wm 
m4i,z^-r. muz^^titzmmmmTii. mm\tmw 

[0076101 <r)mm.<7)m^. stmmmt/^^^ 

1 7 tiiSim^j:mmcomm^^nm i t^i^^^mmt 

coo 7 7] ^mtLX. I15(c^$nsj;3lc. ^ 
f4:Jll 7T«a$iX7tfii-?«««ttfee2 
^f*:il7 (02#B1) i:mfis5hcoraiC««'t4^^Ji2 

( 0 0 7 8 J 124 sixii 5 i,z^^ti6mmmmx-mm^ 

^||tt«i-?^«2 5c03t3^^{i6 0%eU:-C'$)S 
Ztti^t LV^. amfiiTil2 50^tjgja**^'6 0% 

^miz^^. ^f^m7izts.^^tLfcm!Si&mi 9izm 
m^ixh^ifim^j'-Lx . +*^^^^*<*^§fi^< 

[0079] »^ttl&-?^2 SCOnmtS n in~5 0 0 n 

mcolKHrt"C'S)^>r LV^. 3nm— lOOnm 

*<5 0 0 nm®T-{4Jt«mi*^U</hS <^l,Jta^. 

[0080] tf^. mmmiirm2 5<omi^t txii. 

—fSmtiZ 1 0~3 0 0 0 nmCOmSfiX'h^Zbijmt 

1 0 n m^mx'h ^ t . m& 5 cr)mm<r>m'mw^ 

>ti6ifiL<^V>. 3 00 0nmet:'S>.S.i:s ^Si 

^itei^Ji 2 5 izxt^m&m^tfiiz^ < ^^htzt^n^^ 

{45 0 0 nm~2 5 0 OnmXhh. 

[ 0 0 8 1 ] 06 {4. mm^^. t^mxk.±m^ 

3Sft^^<0|lf®llT'S>§. ia6{c:t3V^T. ^«®1 3 
J4, ^?Lied^ff*c 2 7 i: . y[^7L«^f* 2 7 l^gC^S! 



[008 2] ::coa^«i»t3fc(t^ r^fL«3m 
fi^oT, Bu!eiOJ:d^«j§ftcT'$).|.m«5:»f*:<4, 3t 

[0083] :^wm%m^tmT i t^fctt 

1 3$rfiij«-rs^?L«^ft2 7c7)«itt LT{4. mk 

oi,co^rt'*Wiitv>. ta!oT. ^7L«^#:27tt 
* I. V ^{4— i: V ^ <i>ii ^-feMV- 

fL®5t»fr 2 7 uwim{^mi^<^ymi^mm^h^m 

[0084] :^mM<0^1iM^i^2 7 t LXffiffl^iX 

i>^my ^ )Ui}f-<r)mntLxii. if^y^ism. 
[0085] :¥.mm^iin^W2 1 1 hx^m^ti 

S-lr>'N-|x-^'-X{4^^?|i««Wt LT{4, ^i^Urof 

<r)^mcr)-^j-^)y-9-x\f^mm^m-'mx'i^ . ht\^\t 

2aiiLh«0««iO-byN-U-^-X{4^l8^B^«-^^l:LT 
^m-ti>Zti>X'^h, ZZX\ r^g^^tL^^:fSj 

t {4 . ±ie 2 yi^ y vm^zmmm^xmw 

Lfzyuyvmwm^mm. ^fzii±ti2mm<omm<7) 
-:fTi:i^^t mfji)<^(r>mmi:mmLx^j:^m^mit 

(zjyi^^y-hmmm) imMmLx^^^Mmm.m 

co^imiX'hh. ^Jx.(4\ ;l5Bg^i-{c;SS3u^o*'Urnf 

uyi:m\'K mfS.^izmb^coyt^ u x^ >• v -^/cSft 

[0086] ^-nm^w^ 2 7 ff^m^ii^i^m 7tn 
mm9tcr>m^mx'm^^ti:b. la^l. -iswc, ^ 

nMicmii2 7cr)m^ii. l mmlilT***? * lv^. ^tl 

es:»#:2 7 <7)ff;^ii*i 1 mmmcr>i%^. mmmm 1 3 4> 
i: LfzmT(7ym.^^i}^mmt^ ^ytm$^m^mti'i&T 
[0 08 7] ^mwm7tnmm9t<^^^i:m<-tz 

t J4. ^7L®3aSf» 2 7 tc J: SSfl??K»J^fil«coi!i*>^r 
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i^), ^^f*« 7 t ^ffi 9 t <^m^zli^>^^ < 1 1 1 // m 

Mm&9tcr>mi>zm'r^^ii's^i^2 7 cornet lx 

[0088] 3|s:%BB^^f*:Ji 7 t ^:=fmfig9 t cO|^cO« 
1 3 &«^-r^/>:i6tcttffl$tL&^?L®Sj^<^2 
7W, ¥^f*:«7fcMmS9i:<7)^t^«§ixS«j»aE 

Ts *%HB<0^?Le3a^2 7{i. 3t«^i^«-i^cOJ^« 

m.mti^mz^^j:\>^x o (,zmmm.i:^n-t^'^i,z!ii^m+ 

[0089] ^«;t«>. 1 tcfctt 

-i-mMM;! 1 3 i:mm-rhfzib(7)^^^^i^2 7 1 l 

Tti. -tfov-f-f- (m*) *«3 0%-8 0%coKH 
■x-r-*»'3 0%J: '94^$V^^^L©S^^#:2 7$rfflV^7tJl 

f£'nM^i^2 7i}m^mjmco^m^mf^mm 

^ -*i8 0%J: '0±^^^^ll'M^m^2 7 ^m^^fc^ 
■01. 7Lfl*«:^# < ^ O , ^'tf^fflJt J: S WS?Sfiij^tg:^i 

Di^-f-f- (S\?L*) i}^3 5%'r-7 0%(om.mfHX'h^ 

- (%nm) **4 0%~6 0%C0ffifflrtT'*>*^?L«3g 

[00 90] la6{C*^V^T. ^3^llA'l 1, «fii5, 

**mfii9. ^^ft:®7st/m»?gi4BuK«aiHa5(c 

[0091] mmmm i a**, mmmwm'^^ifm 

t:^^^-m-i^^t-0tmx'un Lf.:m(^mm^mx'hixii 

7Ri/mMmmi scoj^^icjEtr. ^mM(r>ytm^t^ 
m^^t Lxii. ^X(07i^(ommmmA^-simx'h&. 

mi.^mwm t nm&t <7)mzwiM$tif::mmnm 



iz^m^titzmmmtt-hm^-th ; 
nt^fHizytm^titzmfmbi)^hm^-t^ : 

(6) mfB««gi: BirlB^*« b 0^l=^«ttmfe^ *»^> 

bim^m^m>i^mz^m^titzmmmbi)>i^m^-t 

h ; 

(7) BtiiB^f^Ji ^mmmsmb ^wm^b ^^i^m 
L , mimm t MiB¥^f*ii t <73^tc^«ttm4^ ^ 
^j:hmmm.t. 3&>o. friBWSHii^. ^nn^m^ 
bm.^nM^m^mz%m$tifz^mmbi)-f>m^'t 

w\imix<r>mmm^zii\^^xh. ^wm^mm^mi: 

imLtzS^TX'hh Zbi^Kft L\>\ 

[0092] ii7j4frie ( 7 ) <^mimmi:m-tm^m 

:kmmmx'h?>, 

[0093] 

^^t:mjim^iixx/m3m»^(r>'j'^^j:\^mmizm^mt 
[0094] mmm 1 

Sil^Jt= 2 0/ 1 ) 4»t= I Toe^ 

iS!. ^im^2 0nm) imssji^i^%x'^m-±x:^ 

mCD#«1t:^7X»K (F-Sn02 . lOQ/sq, 
«lW?i8) ±(cfi^L, mkb. f#^>nfeS6jSMt*I«r 5 0 
0°C-C-3 O^ra, S^^JT-MfigL, a«LhtcW$ 1 Oxx 

T>'^:-'>A2. Og/L, . 2g/LS:-irtf 

mzmi^nMuom^mm bbi, t,zmm l. 25 -ex- 
3m^mM-t^zbi}^i^^^hmmimm^zj:r) jTom 
±.izw.m^<7)mit^i' ym (^Jii 0 nm) srmt 
fz, ^crmt. iS'nMmmm±izmit^:^ymmi:mx.t: 

u (Ncs)2 ] X'm^tL^mi&^mmm^izmm. l a 

[0095] mticox 0 iz Lxntz^mi^mb ^<r>n 

mbi:nm'S.mi<z^^^x±^m^^m^Ltz. z<7) 
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mtt;<f ^XSrfflV^Jt . Wm«i|g|co80Ui 0 . 1 mmi: L 

-y-(V(0. 5M) bB'^m iO. 04M)S-t-tfX 
f-l^ hkT-^h-hV/l't (Om^ ( 

1 0 0 9 6 ] micox 0 izLxnhtttzmm^mmm 
iz^-t^^m7tm(r)7tmitiij:x/^tiim<^mfi^t 

C00 973 ifclg^m 

fiM-&Jt= 2 0/1) ^izm^t^^yn^F ( B*rxa 

^-VPttSg, P25. ¥^g20nii) $-iiJg*?7lwt%TiJi- 

2. 1 oQ/s q) ±tM^L, se^tL. ^#^>^^7tl^«l 

TC^ttl (Y/X) 

mmmi 0.53 

JtK^Jl 78.0 



<0^7L®l?-fbf-t?^|gi?:S<t:t««i:i:tt:r. [Ru(4, 

its mm^mmm'piziim so -cTm^^n^ ^=5:** 

[0098] mm J: 0 L.T=f#;t^#<!Mlfigi: -eoM 

-^^ ¥ (0. 5M) tB'^m (0. 04M) i&^tfX 

?I^Jt=8 0/2 0) ^fflV^i^c. frteoctdtcLTt*^. 

ixfzmM<r)^^^Tsi<r>m.i<,zmmLx^-t. ^ 
fz. Tticomnzii. m'^mm^iz^^^^h^mTm 
^zm-?>¥^mmim'p^z^^-t^^m7im<7)7miti3X 

[0099] 
[^13 



(Q-cm) 



m (%) 



5(X)nmX'C0 

(%) 



0.2xl0« 80 7.3 

0.1x106 65 3.2 

( a ) imm i -cY/xcofflS:tettt-s«»Ki:, mmmm 5 ±o^i^« 7 
tiv^T. a«ww±x=0T', Y/'x=mm±t^^i,i-rx'h^i!3K niswix 



[0100] micom 1 t;iS^$iX7ti^**>(^BB<^*>^J; 

3 ic. ^^mizx ^mmm 1 co3t«^jt«^«iit!Rfij 1 

[0101] ^JgM2 

( 1 ) mit^i^ymmnoi&^(r)mm 

"l-^yy-hy^ yrn^K^v- H60g$r 2 -ro.'NV— ;U3 
OOml tct45^ IcSD;c , aHJ^K'fb^:?' ^-cOV/UjgjSSriiM 
L7t. IT(^^ (H#^]gS£^S^. Vl^Stg20nm) lOg 
5r 2 -ynj^y -fUlOOml iz^Wi^-t. ITO!l}S?S$rpiS 

tat. 3o^^wiL<mni-fz. zcomsmm^ ^7&L 
X. mit^:^y?:w.mtfznm^i^mtfz. m\^j: 

y-ju20Mi,zmt. mntti. m^'^x. ^mtk. 
^^xm^t^^ yi:^mLfznmTimz. ^#^>i^7t 
n^^mmmLfztz^. ^mmmmonmTh'o . ito 
ti-T-^ffitcK-fbf - ^ yi}<'f-i^mm\onmX'wm Lx^^ht 
ismttz, tfz. 'i%^tifzm.^^x!^mmx'm^rzm 



[0 102] (2) ^nmstit^iSfymcmm 

mmx-mm^ LTtM^tf - ^ >'M^IT(^^6gtc:*2ml t T-fe 
f-;l^r-feh>'0.2inl5r^DL. ^i:^BrJC:»35:^lJffl LT^ 

^l^y^^y 3-;!^ (^^a400) l,Z-^m^-±fz. *r'JX 
f-l^y^U h<^S"J-^{i30wt%-C'3b 
I.. lS^kf-^y»[lilTt«i^iSrr«-S5c$-«*:5t;Kyx^u>' 
r/Urj-zlxSr^i^U-ylK (^ •yi^i200, M^Uaaicm 
n T'^«ttXf5XS« (F-Sn02, lOQ/sq, Mffi^ 

mHfX4wctx'n^L. m-cvm^m^Lfz. x 

mm^it^i^ymmz, 
[0 1031 (3) ^m^mm^<7)im 
m!St^mt:mnLfz^iimm^ti-:^ycommmmii. hk. 
c^j:oy'j:^mx'i^mLrz. mmx-imtrz^-iimmit^ 
^ymi:mmuzmmit/f^:x,mm. (lOmxTOm) t. 

mB&mX'h h (Ru (4, 4' -y Jirt-*" ^5'JV-2, 2' -v f W 'A j (N 
CS) 2 ] 0. 3iiiMSr^*> L/iDbkXrJ' J -/l^SOml lOOml ^0-^ 
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?t. ^Jt. (10iMiX20iiim) \,z^-m: 

/I i: 3 "^^.0411101/1 Sr-S-tyXf-P- >;</-;}-C;t— h t T 
-bh^h'J;Pf:<7)S^JS (^«lS^Jt=80/20) $-fflV^ 

[0104] 2|s:5&B8c03t^^J®S^i;45iiiW/ciii2cOdr-fey 

[0 10 5] |IM^J3 
( 1 ) S!'ft;-:t:/l3gSSn02S^OPS 
ri:ty (V) a:hdfi^b'64gSrlS7ja:5'y— yUOOmlt::^ 

h5>'TYre-IV4700, ^^glOOnm) 10gS-il*X:J'y 
t/S«iTS:*S7fci:^y-;l.200mUcjD 

f^.tz^^ ¥*^g3!^'i30nmTS> 0 , snom^mmizm 
[0106] ( 2 ) ^nmm^t-y^y^cojm 

Cl<^)»KSr3^ISI*>(tT500'CST#aL, SOOX; 

[0 107] (3)^m$&im'f(oim 

«ffiSr«Ji£S«i:-r&3t^8l*-?5rSIJ6CT2 1 |nl«^r 

[0108] mmm4 

Oiiiltc^'7{cJn;t7tf*, tKTidI tt^i•^glOOO^O*''Jxf•^• 
>'TYPE-IV4700. TfejfiifllOOnm) 10g5r 2 -ra>'NV- 
yHOOmlfcr^J-Ut^-tir, SnQ2»S?RS:iSSL3t. Sn02SS 

mi:9t<^m{t^9 ycr)Y)V'mm',z~m,zMx.^ ^m'mm. 



*x^y-;W200iDU:Sax. mnLfz. m^x. ^JS 
J; <o . snozn^f-commt^u^mizmtn 

fz . «B<O|gtllgP^(ili:@*n0~20nm<7)ffifLT'«) . 

±ti<r>^^mzmiti'i^y-¥Wim^tifzsim<L=Fim^^ 

X . mmm 2 1 mm^j:^mx^Amm^ti- ^ym^ma 
fib. ytmsc^m^Firi^m. nj^r/mmLfz, 

[0 1 09] Jt«^J2 

ilg^it= 2 0/1) ■ftK'fkf-^'i^a-? ( B*rxn 
i^VPtt^, P2 5. ^i^fil[@2 0nm) &«Si|!«?3 8wt 

-Sn02, 1 0C2/S q) ±(cm*L. lE^t. 

ixi^vT^g^aiSijSr 5 0 ox:-r'3 o^j-ra, ^'t'TM^t, s 
$ 1 oumco^'Knm'it^i^ym^m^Lf.z. 
<xiz. ;i<r>^^mmit^-s' y^^^mwzmwLt tuz^ 

[Ru(4,4' -'JA)VTfi^i^)V-2.2' -b'tU>''y)2-(NCS) 
2] r^$^lSig,'gfe^?g?g4'tc?5«U. 8 0X;T'jSaiE 

[0110] miCTiX 0 UT»/i*^#:€fiii: -5-<7)M 

mt<r>^^zmmi^m?i-ii.^itmmm^^m^Lfz. 

^(r>%^. nrntLX^i. a^Sr2 0nmff $-C'^«L 

tf;PT>'^:::':7A3-:J^-< K ( 0. 4 6M)i:3'>« 
(0. 6M) 5r-^tfX^U->'7^-,-l<;t.-h tr-feh^h 

y/utcorS-^?S (^a?g-&Jt=8 0/2 0) ^fflv^T^c. 
[0111] Tie<0^2lC. SeSfe^J2, Syfi^3. SUfi 

fl?!l4 RX/]m.m 2 «0#3t1I^S^3g^<0^^«^*<OffP 

[0112] 



[^2] 

g a j^g^^^ (%) 

Ili6fla|2 6. 3 

l?)5feM3 5. 9 

^ifi^J4 6. 5 

VcMm2 5. 2 



[0113] Mi2<7)^2lc:S^-r^m*^<i>B«^>*»^J: o 
tc, *)5fi^J2<iJtWJ2tJt!KL-T«V^3t«^^j^5&^*< 

#^>^T.^c. ^/c. mmms^zTn-tiioiiZ. mit^^ya 
f\-<r)^mi'{tmx'hi>m'it-:fyi:mm-r^ zt^zx*) 

X'^fz. mz. iisfe0iJ4(c^-rj;3tc, si'ik^^'ycoy 

0 1 S 4>(ciSv^3g«!S&^*«f#^>ii^v:. 
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[ 0 1 1 4 J ore. <SJgfii«i«cRlfffi^Si»c5-W 

[0 1 i5]m&m5 

( 1 ) mmmm^i}^(>^j:i>m<7)im 

*M-lrJt= 2 0/ 1 ) tftc I TO^^ (^^±mMM 
^'J-jSSriffligLTt, c:cox^u-?gs-j|[$ Im 

mtfO#Smfli##:iy^XS« ( 1 0mmX2 0mm. F 
-Sn02, 1 OQ/s q, JfllB^IS) ±{CM^BL. Sfe 

[0116] ( 2 ) ^nmm^t^ i^ym<7^im 

K-fb^:J'>' (H*rxav;l^itS^, P2 5. ^%eS2 
Onm) 9glC;7K2 Im 1 tr-fe^yPT-febVO. 2m 
1 Sr^JnL. §^>(c^c7)S}f?SlCpHS- 1 . 5(cffi-oJ; 

*''Jx^lx>'^U3-/Kt»^«2 0000) 

i\L^i^yi,znL3o^%x'h^, mwL^s'y^'tft^^^ 

tz^-XV^Xi^^J-ym. ( 200>{'yi^A, M^Wfil 
1 c m2) T-mrlB I TO^ii^j&^r^^ii^^t;^^^^^:®^!: 

Sr4 5 0-C<0«m*FlcA^l, 4 5 0"CT'3 OrJW^L 
[0117] ( 3 ) ^^}g*-?cof^ 

li^SgT** (Ru(4.4'-i/' ^jflr-2,2'-v f !Jy 
y)2(NCS)2} 0 . 3 mM^}g*>L^C^X^ y -yU50nil (7) 
A-^itl00mlCD■:^;?.^7 7;^^^^A^^, 8 0°C-C3B#ra 

;^ ( 1 Ommx2 0mm) lca^$-2 0 nm(?)J9$-CX 

ny^^i.xz.ix^iimMtLfz, mmM:m<r>mmio . 

ImmtLtz. ■mm'S.mW.tLX\t. B'^itT-hv-Tu 



(W»?I-irJ:b=8 0/2 0) SrfflV^^t. ^^1^.2 

iXtz^Wm^m^mMf-fZ 4 5 mW/ c m2(r>^ -fe y 
[0 1 18] ik«S^j3 

mt^^y ( B*rxav=;Wttt!, P 2 5 , ^i^@2 
Onm) 2 0 s^ttKI 0 Om UcgsJoLs $4>{C.IO!g 
SJgtCp H 5: 1 . 5 {C«o j; d lC«^5:jDi.Jt. JSfP L 

f4@2 0nm) ?r?I^L, ^ y'>?L»-f3B$ra^SJ:$-tJ- 
fz. ^com, 4fJx^P^-^'Jn-;P (^^»2 00 0 

0) ^mnt^~::>^h^im-r^. ;Kyxf-i^>i/u3 

-Mm^t't^yt I TO?4^<7)ifg»tC^U 3 Owt%T' 
X^'U-^-RS (20 0;<>y>'A. ^B«l cm2) T 
«!V^T, ::c7)S«$:4 5 0"CcO«^(CAn, 4 5 0°C 

X'3 oj^mmLfz. ztnz^ Dmmi SMmcoM-^m^ 
ntz, 

[0119] is^-^m^mmLfzm^mmt^ ^yxmwL 

i:)m.ikW.-hiz. mBl^mX'h^ (Ru(4,4'-y m ^ylh 
2,2' -V f 'Jy (NCS)2) 0 . 3mMSr^*»L;t)K*x^ 
y—jU5 0m 1 COX-otz 10 0ml c0^xM79XrHC 
An. 8 0''CT'3^S^8ES:fi=V^^A-'^>ii{Sfei^cr)®« 

m^M'oiiiL. m7i<:c^y-fux'm^Lx. u-^mizm 
^^tix\^^j:^-^mm^m^m'om^^fz. tfz. mmmm 

ili^/f^X ( 1 OmmX 2 0mm ) iZl^^i 2 0 nmCT) 

m^X'x^^ yiSfbxzti^fci^t LJt. MUfiiiaogE 

S|{iO. Imttfz. mMn^tLXii. B^itT'h^ 
rof;l^r>-^:-'>AO. 5^;l^/l i:3'^S0. 04 
1 S-a-tfXf-l' >'j&-;}<;t>- h fc r-fe V- h U^l/ 
tcr>m^m (^fi}I-^it=8 0/2 0) SrfflV^/i, Cix 
^> 2 OiOSffiT. B^-ffc^ ^J' :^fi!l i: e^ffl!l**|S] # 3 i d 

5g^(;4 5 mW/c m2<0^-fe: y V^^rjtSrSaSt t 
(HSItirai cm2 ) . 3ei|gS-«E!Rftt5rai^L^. 
[0120] Jt«?^J4 

Mm^it= 2 0/1) (ClTCWa^ (¥%iag8 0 0 n 

m) SrjftJK$«;lwt%T'^ffi:$-€-T;^7U-?g$:P»!L 

fz. mz^ z<ox^v-m.i:m^ immcommwMn^ 

( 1 0mmX20mm,F-SnO2. 10£2 
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/s q. im^m) ±izm^L. fast, nhtifz^ 

l(Cj3(t^K'ft:f-:J'>"^-XhS:Xi?iJ->'EriJSiJL. 4 

■f<'t:i««(iti®felg-C'$>.|. [Ru(4,4'-y m ^ylh2.2'- 

V f 'Jy >')2 (NCS)2) 0 . 3 mM?r^*»L;tflK*x^'y- 
/P5 Om 1 tf-CS O-C, 3B*rajlSi[Sr=fTV»^r*^^>ti®fe 

2 0 n mJH $ T'^* 1 7t^BB««i## ^5 X 

V . MlS6IS«E0li{± 0 . 1 mm i: L7t , t U 
TJ4. -fh^rolf/I/ry^:— '^Ag— K (0. 5 

M)i:3'>«(0. 04M) -^isti^^Vyti-if^^— 

^§:f^^L/c. ^cOJt!|Rffl3t«35M«-?^lc4 5mW/c 
m2(0^-by:^9>'r3tS:MltL (fi^imil cm^) . 

[0121] JtiKCajS 

»M-&Jt= 2 0/ 1 ) tft^ I TOK^ (E:#^gi£^ 

mC73^m^#§;<f^X*:K ( 1 0mmX2 0mm, F 
-SnOj, 1 OQ/s q. ±{cm?liL. 12 

#^>iX?t|g«iK!lSr5 0 0'CT3 0^ra. 
S^±{Cff$.l 0;L£mC7)^7LeSBJ»«K$-J^ 

' ^y4-2.2"-y f "jy :^)2 (NCS)2) 0 . 3mMS:?§*>UfcK 
:ff^xmm^Ml. 8 0°C, 3B#S}l»SLti®fe*OT© 

«MaSr^f-^;t:. S^SrJROtbt, mi^j:^mcom^cr> 
tzif)&l7iai^ y-jUX-m^Lf:!. *tffifc LT«. 

2 0 n mm^X'mMi-fzmMmM^^:^^:^^m\'^fz. 
mmmmfomma o . i mmt t^t. tx 

{4, 7^h7rotf;l^r>'*:=.'>A3-^'f H (0. 5 
M) tS'^m (0 . 04M) ^-^OXf-W'>-;i&-<-K;t«- 



m2) , ^'^dn-msimt^mMvti. 

[0122] HuiHo J: 0 iz tT^f i^tifzmmm 5 , it« 

[0123] 



[«3] 

mii&ms 6. 4 

Jt«^]2 5. 2 

JtlS^J3 5. 4 

ibiefi?"J4 4. 6 

ifclSSffiJS 5. 3 



[01241 mii<om3iz^^titimmi)^hmi^i)^Kcx 
oiz. :^^miz^i, ^tm 5 (o^'m^mm^fiiOMm 2 

co^co^m^^mf^izit^xiK\,mw^m^mi)mi^ 
tih. mmm5imit^^ytmmmvMtff)mi,z§^ii 
m I Tomt:ir-t^z tx'mm.mcrm^^i&T^'tt^ 

^i>ztx'm^ ^^m^immi)m ^titi . itm^i 3 xn 
^^mwtmmM^-S:m^■±r■zm^m^z^mis.mit^ 
mf^m^<r>[Hmm<^tmi:n'ox v ^S3&5?»mw*^^^ 

|iI«fc^7L® I TOmi-fY^LX^-^hi}^ I TOS^3&« 
setters. 

[ 0 1 2 5 ] Mm-frr. 

m-Thi-zibiz. mummmm^. #?L«3d^f*i:, 
n.'^m^if^izy^^tif.zwm t *^4>^fig-r i. ^ t c 

^w.mzwim-th. 
[0126] mmme 

sii-&jt= 2 0/1) ^tizmt^-^ym- ( B*rxn 

i^VWttl!, P 2 5 . T^fil[S2 0 n m ) ^m^3 8wt 

')-mim^ 1 mm«035im;<f^X*« (M«^^S!t. F 
-SnOj. lOi^/sq) ±tcM^L. ISiiL. f#<b 

<x/t^m?D^5oo-c-r3o^^, s^^t-mbkl, m 

m.±.izm^ 1 0//mc7)^7L^g|^t^^y)KSrJ^figL7t. 

z(r)§>^nmti-^ym^m.i'ffzmLtbUz. 

[Ru(4,4' ->'';<?;U-ifdf>'/l^-2.2' -t*tU i''>-)2-(NCS) 

2] xm^ti^mm^mmm^izmmL. so-cxwsi 
[ 0 1 2 7 J friecoj: d {cL.Tt#^^fMi«it -eos* 

fli fc iorat- , mjBJSfc J: X/lUi 1 0 0 n m <^mk(7imn. 

-3 0%) §^'sx\^w^mim^^^Wkm=i'i:m& 
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LXii. 7^h5rotr;i^Ty=e-'>A3-:S^-< b' (o. 

46M) tB^m (0. 6M) $r-^tfJ:^W-y;i&-*':t- 
20) SrfflV^-t, 

[0 128] mmmi 

aiI^Jt= 2 0/1) 4'tcK'ft;^^>'&^ ( B3|srxa 
v-VP^tSS. P2 5. Ti^g2 0nm) 5:jftK*«j3 8wt 

'J-?SS:1»$ lmmcOj^«tt;<f7Xa)K (mffi^t?, F 
-SnOi, 1 OQ/s q) ±lcM^&t, laSL, ^#^> 

^T-Ttie^^jS: 5 0 O-CT'3 O^^ra. S^tfT'Mfi&L , ^ 

aLhtcj*^ 1 OMm<o§'ii«mit^^ymi:mmLfz. 

[Ru(4,4' ->':^t\^Tn^>')U-2.2' -K'e U >''i^)2-(NCS) 

C 0 1 2 9 ] friE(^ J: d tc LT#fo^f*®fiit -e<7)*f 

A) 5:*ia-^4:>Hi-?tm«S:iti*: (/-KoS^t- -f -4 0 
mtLXii. a^^2 0nmJl$T'M«tf^««tt^5 

J¥;Si{iO. ImmfcL/S. ^JBJRtLTti, 

bVl'T>'^-'!7A3-r-< H (0. 4 6M) fcH-^f^ 
(0. 6M) Sr-i-t^xf-P>;<jr-;i{;T.-htr-bh-h 

U/l^t<Om^ (^fiM'&Jt=8 0/2 0 ) ^fflV^/i. 
[0 130] Jt«?^J6 

E 3 5 0 ) 1 g t . l!-ftjl7nMSr}8)W-^S.r S 
LT J:f-pyi/'J 1 g i: , S^^i&^Ji: L- 
T2-b Fn^>'-2-^f-;l'- 1 -7 x— ;'l^-rn>'N° 
1 -jj-y ( H^f-^N'Xf-f ^-ttiSyndf a.r 117 
3) 2 0mgSr-ifWU^il-^?§fg(C3n7-fbUf-'>A5 0 

yl-T-bhytcOig^^R (^4?I^ib=2 0/1 ) 'Pizm 

iti-^ ( a^rxos^'yuttia. p 2 5 , ^i^m^ 

20 nm) 5:iaS*«j3 8wt%7:-^i-^§-tfCX^'J-MS: 

(mW^^. F-Sn02. lOQ/sq) 
itcM^BU. la^L, f#<?>tL7t?e^!t*lS: 5 0 O-CT'3 0 
S«R±{Cl|t3 1 0/zmcO^7L« 

mt^i^ym^m^L. mz^ zco§^iinm^ti-^ym 
i:mnzm^t ti> iz. [ru(4,4' -i^'x^/p^^i^/i^a, 
2' -b'tui'*v)2-(Ncs)2] x'm-$tihmm^mmm^ 



^ismv. 8o•c■cJi«^S:^fv^^:*^^.fe3gl»Jif«raS'ff 

mm^msTizti <ztx\ ^^nn^^i^VM^co^ 
mim^m-^mmimm^i&btiik. mfrnmstiz^*) 

m.^ Lxmmmm^m^^-^^^mimMn<^i^-^^y 
Mzx^mm^tifzmm^^fz. zcdx o iz txnhti 
tzmm?:3^mmm^Tiz3 o-^^mLxn-i/^'Fit-^m 
'pizB^m^m^^-t^^k. nrnm^sMLfz. nmM 

[0131] itmil 

^'m^'mii^tiyiitT-ki-fi-T-izhyt<7)U-^m 

mM^it= 2 0/1) 'p^zmiti-i^yn'f ( s^rxo 

P2 5, T^*4g2 0nm) Srii^3 8wt 

y-?g^J*$lmm(0#mXf7XS^ F 
-SnOj, 10f2/sq) ±{cM^iiL, fg^L. 

tifc^m}^5oo'cx'3 0'i^m. s.^fpxmj&L. m 
m±izm^ 1 oumco^^mm^t^i^ymim^Lfz, 
mz. zcom.^mit^i'ym^mffzmmtthiz. 

[Ru(4,4' -v;i?;l';K^>';l'-2.2' -t'b-Ui^'y)2-(NCS) 
2] T'a$m.ti;Sfe#^?g4'tcffi«L. 8 0'C-CjiS[ 

[0132] itrie^^ J: 9 iz Lxnti^fmi^mt ^<r>M 

TLW^d^ (^-yv-A^-f/UA, .-Koi^T--f-l 0%) 
S:6?;^ji^3K«S3^llg^?&fll«L/v:. C«0«-^, Soffit 

\tO. ImmtLtz. mmmtLXI,i. T-hyTuydljV 
Ty=^-^JUB—y-i H (0. 4 6M) i:3>>S (0. 
6M) Sr-^$tX-?-P>-;*-;K;t.- htr-fe h-hU/Pt 

(om.-^m. («aii-^Jt=8o/2 o ) ^^i^^fw. 

[01331 ±iB<^ J: 9 (c LTf^SSLfc#3K«3aii3gl^ 

[0134] mmtK^z *)m^(,zm\^x\i. m^x— 
mm. 9Mm<r>mm)}^<.zi&->xmmmi.z^-<,zo . 5 

[0135] %m^-^mzmLx\i. %m^nm^i.z 

4 5mW/cm2£7)^-by>-5:xr^$rHSJ;fU3tfl;8iE- 
[0136] :RWfi!ffittlcMLT{±, J I S C 8 9 1 7 

9 leta^TjMfHt ( ) stii b - 1 (^wmm 

SrJgSfc tWKffLJt. tea. J I SC89 1 7#S»9 

-r. 
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[0137] mmit asmm) mim 

Wm^t (SiS^^) C89 1 7t^^?^±Wim 

8 5 + 2'CX\ 1 0 0 ± 1 2m^^m-tt . MmiSf^<r> 

mz2 4'msi&±tmL. mm<7i±m:^m^^m^wm-t 



(4) miwm^m^m^mcomt^h.Tts^T^ 

^m) - (mms.msitk<7>^m^m^) } x i o o/ 
[01381 mmm5. m&meRUitmi2'^4(r>m 

[0 139] 
[«4] 















5. 2% 


9 9% 






4. 8% 


9 9% 






5. 2% 


2% 






0. 9% 


9 9% 






1. 9% 


9 9% 



[0140] 8912*4 3 
melZ7fi■tmK<^?i$».cr>h^^t^^J^y ^ /[^^-i^^^ 

smm2<^ym^mm^ii. wmma 

< , ^ 0^,T':*:?6BBc7)5t«^J^«^ J: >3 L < ^- 

mter>mi>z. !Ko>'7"^-**3o%~8o%c?)^?l®^ 

V J: x/^mmmmzmtifz^msmm'F 

t^n^iih z t ifimmx'^ h , 
[0141] mmms 

»S^Jt= 2 0/ 1 ) 4»tC I TOWf- (H#^Jg4£IPI 
¥i^f4@2 0 n m ) ^Wifm 1 wt%T^ti($-<i-TX 

7'J-f8[S:iSS8L^>:, mz^ dOX^ y-fg&;*$ 1 m 
m<0^^||fii##^9;:^a^ ( 1 OmmX 2 0mm, F 



-SnOj. 1 Of2/s q. Mffi^^) ±(CM^L., |g 
^U. #^>n7t:l2^& 5 0 O-C-C'3 O^ra. ffi^tt'-C' 
M^L. S«±tC/¥$2//m<7)^?L«^r@B^ttj»f4^*» 

[0142] ( 2 ) mit^ff ywm'im'f-<mm 

^rJ' b 7 -f y 7"a--i^^ h' 6 0 g & 2 - rov nV— 
;l^3 0 0 m 1 tiZW^^ZMx.. SBfl=5r^^L^^ ycOV^Ujg 

@20nm) 10g$r2-ro>'\V-;H0 0mltC:i)- 

mit^ 9 y(r>V)vmmz-%i,zn ^ . 3 o "f/^mk l < 

tz»>.. %m Ufc©^ 2r 2 -TDy^V-;^2 0 0ml ICjD 

iSi«^L^c. i^v^T, him. im^^xmai-^^y 

« LJt i: vl ^ . ¥%^S*S4 0 n mXh 0 . I TOm^ 
^m^zmcf-9 Vif^^mM- 1 O n mT«S LT V %S t 

[0143] mmmm\^tzmc'^^v'mi i to)k^^ 

6gt::7fc2m I tr-fef-zPr-t h^-O. 2ml«:aSjD 

4 00) t;^J-iit$-«i:7t, *'yjif-^>':/y=3-;wc*N- 

5 '^->C b tfOSiJ-&{S 3 0 wt%-C'* & . g§^b^ ^ >'1*S I 

•yj/'a2 0 0, ^Bflll cm2 ) T^iitt 
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;<r^;^»« (F-sn02 ■ 1 0£2/s q. mw^S) 

mm.<7)xn^ 2 tmm isu m(r>f£>i\jmkit'}'^ 
[0 144] {3) ^mm^m=f-<oim 

(Oi.o^j:mmi'Wmi,fz. mr3ST#fgL^^^TL«»^bf- 
^ymimmLtzmW&.:^^xmR. (l OmmX2 0m 
m) fc. tajSfef!ITS>i)[Ru(4.4'-5/'*4'*'#yJt-2,2'-y f 
'Jy >')2(NCS)2)0. 3mlVl$rJ§3{)>t7t:ffii7Kx^y-;l^5 0 
m 1 5: 1 0 0 m 1 <7)f XM7 7>?.3tCAil. 8 O'CCS 

( 1 OmmX 2 Omm) (Cfi^S: 2 0 n mO/f$'-CX>'t 

0 . 0 4=e;U/ 1 S:-^tfX^U'>';<f-;Jf:t— h fcT-fe h 
-hU^t-tcTSS-^JS (^fi?l-^Jt=8 0/2 0) ^fflV^ 

[0145] ^^m<^mS^mm^l,Z4 S mW/c m2 
cO^-by:^5>'r3tS:B^t (.TOfflWl cm2 ) , 5fe 

[0 146J 
[*5] 

M if ^m^mtm (%) 

^fi^JS 6. 7 

[0147] «5fc:^$n7t3K^58m*x-:?t:WiS 
co^ 1 ~4 tc^K? ^ i: Jt«?-rti«f 

■^titzmsmmti^-th^^mm=f-i,zi6\^x. d 
ii-r^ ^ t . 2 ) BufE«fiii ^f*Jii: (^fatc^m-itiis 

fii^e SriEiS-r i t Srf "Jffl-r S t -C— ^ 

[0 148] mmm9 

( 1 ) mit'f-^y^m i To&^c7)pig 

f-:^' h 7 y Ta^'dfv' H 6 0 g & 2 -rn^* W- 
0 Om 1 fcf^'irtcjnjl. mWj:^m>^9><oYivm 

@2 0nm) 1 0 g2r2-rny\V-;H OOm HC^J- 



nLtz. z<r>K\mm^^'&Lx. m^t^^yimmL 

fz I Ton^i:MilLfz. aifiJ^i?-fb^^'y$:JROI^< 
Jty>. ^giJLTtSE-T^S: 2-rn>''?y-;U2 0 Om UcJn 

mwtfz. m^^x. ^mk. ^m^-txmit^:!^y 
i^WLfz I Tom^^nfz, mi^tifzni'^TEMm 
mttztz^. w-i^m.m^4 o n m-c-S) o , IT on^ 
mmizm-ft^^ ya^i^fm i o n m-mm lt v ^s t 
nnMLfz. ±tz. n'^tifzn'f-^xmmmx'm^rzm 

[0149] B5ffltiSf!!U^v:S?<b^^' ^SS I TOS-?^ 
6 gtC7K2m 1 tr-fef-^Ur-bhyO. 2ml5:^jD 
L, •^i■^ttlT^E:'5$:fOTLT'<-:^^$rffl«L^v:. ^y^' 

4 00) t3^^HJc$li-/c. 7)iV3:.'f-Uy^^Ja-Mzn-t 

^^~x h coiij-^(i 3 owt%x'h h . mc^^ywm. i 

-ViiS y ^-^20 0. M^BHflll cm2 ) 

(F-Sn02 , 1 0 S^/s q . MffiTM) 

±tcj^« t fc^met^ ^> ^ ^ «co±tx ^v-yep 

mLfz, m\'^X. Zcr>Wmi3mJSiM1-X4 5 0X:^T 

ms^L. 4 5 0'cx'im^mLfz. x^^j-yem\b 
fm<7)TM^: 2 inwijg Lmm i5u mcD^^nmit^-s' 
ym^mz, 

[0150] ( 2 ) im^tm'?-<r>mk 
mm-^m%:umLfz^^nmiti-'S'y<m^mmi. 

^yj^t:mmtfzmm\t:^'^xmm (l 0mmX2 0m 
m) itiS-fe*T-$>.i.(Ru(4.4'-y *W^yrt-2,2'-y f 
'Jy y)2(NCS)2] 0 . 3mM$:?g*>L5tK*X^y— ;U5 
Om 1 5:1 0 0m l<7)-^XM7 5>^3{CAiX. 80'CT 

m^^n^'>^j:ti^(^mm^m<r>m.mmm^n'}fz. -rxm 

ify-jux-m^bx. ^unmt^i^ymizm.n^tix 

u^^^mm^m^Ji^'om^fz. tfz. mmmmi^^:^^ 

X ( 1 OmmX 2 Omm) lcS^iSr2 0 nmffim^X'X 

/N--y^'tT^ti.5r**m«it L^c. mmm&tLxii, a 

•^-fkx h 5 ra h";ur y*^'^ A 0 . 5 1 i: 3 
SO. 0 4t;l'/l Sr-^tfX^P'V;i{?-;if^—hi:r-ir 
h-hU;l^k<7)il-&?g (§«?g-&Jt=8 0/2 0) 5rffl 

PaltC, «»?gi3il>'?LfSl 0 OnmCOt^^CO^mcOh^^ 
fz^^iSiy ^ JU:^- (y-yh-^y^m. '-Koi'-r-f-3 0 

[0151] HJfiW 1 0 

( 1 ) @Stt8S«t^*'4.=5ri.«cOf^ 

*ig-&Jt= 2 0/ 1 ) ttJtC I TOn^ (E.#^m^ 

¥%fi[@2 0nm) S-igjef«;lwt%T^tJt$-ti-T;^ 
yV-1Ri:mmLfz. <J:tC. iOX7U-?St?r*$lm 
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mC0m9.'^/e^^^y:^^fSi. (1 0mmX2 0mm. F 
-Sn02, 1 OQ/s q. ±twM^lit. 
jSL. %htlfz^imi5 0 0X:X'3 0^m. ^fpT 

[0152] ( 2 ) %^mm\L^-^ym<r>mi: 

^f-^'y (0*rioi;';l'tf3i, P2 5. ¥^tftS2 
Onm) 9g{C7l<2 1ml i:T-fef-;Wr-fehi^O. 2m 
lSr»L. $^>tc:::cD@?S?atcpH$- 1 . 5(c^-:3j: 

TKUx^l^y^^U (^^fi2 0 0 0 0) Sr^ 

•fti'^:?>'{3*tL3 0wt%T-*S. M-fk^rJ'^Sr^m^-l^ 

i;->'iis ( 20 0^'yv-i. mfnmm 

1 c m2 ) T-BirlE I TO?4^*5M^$^x/^^Bj^gftl= 
5:4 5 CCcOfli^rtCA^l. 4 5 0'CT'3 0^^L 
fz 

[01531 ( 3 ) ^m^m^mim 

mm^m^m.»Lfz^n.mm'{ti-:}'y(^mmmMii. <x 
(^j:o^^mx'i^mLfz. mmx-imLfz^ummit^ 

^ymi:WL^Lfzm'm,ft^7:^mi. ( l 0mmX2 Om 

m a 

mmm9 
mmm i o 
[0156] mieo^e tc^^-r J: a t^. 

tMmmtiomzMm-^tifzmMnmt ^m-t?>yt^ 
im=Fi,zt5\^x . 1 ) mm^^±co^mi^mmizmm 
^^mn^-tfomt-rtzb. 2)immM9m 

fmbi}^i^mm^^zbX'-m\'^^m^S!t}m^n*>. 

[0 15 7] ^7t. aet^^-Tidtc. ij'-^<i:t. - 

ijcr>m±i,zimiii:mti^m^^tLfz'^b . zcommt^m 
Mi^i^mbMrn-r^mmmb. mmm<r,mi^i^m 
bfimmbc^mizwim.^tifzmM'smbi^^^^m^ 
m^^^{-*5v %T , 1 ) Huiemsii: ^mi^m b comizmm. 
imn^m^isim-t^zb, 2) mMimmMmi:. 

imKm-s.^i^mzyE.m^tifzmMm.b^> 
t^mni-thz b<^mm^mm-th z t x'^\>^^m^im 
m^n-h. *»o?Rjsn*j^:<. ^ism^izmxfz^-s^ 
mimT^mmx'^^. 

[0 1 58] ^^ji 1 

( 1 ) mm,im&=f-i}^(i>^j:i>m(ryim 



'J'-^d:<bh. - 



ijy y) 2 (NCS) 2 ] 0 . 3 m M 2: SA> L;^^ffiJ*x y 5 
Om 1 S: 1 0 Om 1 cO-^XM77X3^^Ai^, 8 0°CT' 

^^-)vx'mnLx. ^'Hm^it^^ymzu^^fix 

X ( 1 0mmX2 0inm) l,ZB^^2 0 nm<r>W-^X'X 

^•^-/^LXZti^MmMbLtz. mmwrnbLxii, 3 
'>'fb'rh^raf/Pri^*-'>AO. 5=^)V/\bB^ 
mo. OA'i)V/\^'kts:i^^\yyij—^^^—hbT-^ 

h~hUJVb<7^m.-^WL (§»S-^Jt=8 0/2 0) Srffl 

rate. ^JStJitmSl 0 Onm<nW^<ntm.(r>h\^ 
fz^T^y -f yl^rJ"— ( V -y h V>-tha^, ;l^Di^x ^- - 3 0 

%) ^ii'M-^wim^'2,^^m^m^i:miLtz. 
[0154] mi<7immm9m/mmm i o T-fpas^n 

fz^%m<7i%m:mmi-tiZ 4 5m W/ c m 2 cTjdf y 

^yrjtSrBgitt (Bsw®«i cm2 ) , 
inmLtz. ±fz. mmxaxx/^mmmanmLxit 
mmzm.^wmhtz. m^i:yu<r>m6\,z^mLX7Ti 

[0155] 

(JQ 

6. 3 99 

6. 3 99 

»S-^Jt= 2 0/ 1 ) (ft I {E.#^mMM 
m, T^@2 0nm) ?:»g««Jlwt%T-^i-iScS-lJ:TX 

9'J-?SS:iS!gLi^c, mz. zcox^^j-m^m^im 

m(r)mmMMn^:(f^xmSi {1 0mmX2 0mm. F 
-SnOj, lOQ/sq, ±{cM^ffiL. Se 

^U, t#'?>iX7t$g!l^Sr5 0 0°CT-3 0^^. ^mtfT 

M^L, mm±i,zm^2Mm<7y^KM^j:mmmin'¥-i}^ 
(^^j:i>mi:mm.Lfz. z<r>b^mm,mmTi)^h^i,m 

[0159] ( 2 ) mi\L^9yWM I TO^^OPM 
-f^'^'-r h 7^ yrn.lfdf-i/' H 6 0 g iSr 2 -ro^NV— 

;P3 0 Om 1 fc^^tcjp;^. mm^xmit^^ y<7iY)vm 
m.i:m^i-tz. iTofi^ 

g2 0nm) 1 0 gS:2-7'0>'NV— ;H 0 Om 
S!-ft;f-:5' >cOV';P^?atC-§l(CJ!jD X . 3 0 L < m 

tziToi&^i:m^\^i^, mvimt^-?yiM^m< 

fzlsb^ ^mi-tzn^^ 2 -7-nf\J-}V2 0 0ml {cjn 

i.. mn\^tz. ms^x. ^mt. mk^^xmc^-^y 
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mmizm^t^ ^ y^'f-^mm i o n mv^m lt v ^ t 
[0160] mrnTmmLfzmiti-^ymm i tos^ 

6gtC7|<2m 1 tr-fe^/l-T-fehyO. 2mlS:gsJa 

40 0) xf-l/^i/U 
S'<<.-^hc7)SiJ-^(i3 0wt%T'ibS. S-ft^^'^'IK^I 

-:^fiS ( ^ -y JL 2 0 0 , m^W^ 1 c m 2 ) f^mtt 
:^yXmR (F-Sn02 . 1 0 Q/ s q , Mffi-?^M ) 

fJLTt. iBIV^T, ic7)^$r3Nfra*>{tT4 5 0-C^T' 
[0161] ( 3 ) 7t«^m«^«0-f^ 

i^ym?:W.mLfzmmit^y:^mm (1 ommx2 0m 

m ) t . m^^X'h h (Ru (4, 4' -y ^y4-2, 2' -y b' 



111 mwxm^ 

[0 1 64] miEO«7(c^-rJ:otc. i!'-=5r<i:t, - 

^n^^^^^fzm&h-th ^ t . 2 ) Buie««ii: 
wm t <^mzmm.wm.f-m^mcth zt. 3 ) mib 

[0 16 5] 

^^mmi-<7)^mwmbvx. mmmm<r>^mm\,z 

^w<mm.^mm^'^^zti,zi: y)mfSL^ii.fz^mw 

fni. %n^mm=F<r>^wmtm^mt^fsnzmm. 
cowmiztn-r^i&mm^i&m^^. 9tiit:^m^mfsi 



Wy) zincs) 2)0. 3 m M $r Jgjjo L JtBtTlo: ^y-zUS 

mmin\>^'^j:i}<^mm^m<r)i&mmmi:n'>fz, 

X ( 1 0mmX20mm) l,ZB^^2 0 nmCOm^X':^ 

^■^'yi'LxztiifctmMbtfz, mMmmtLxit. 3 

'^'■fbr h ^ ro e;PT y^: A 0 . 5 \ f3^ 
mo. 0 4^:;U/1 5r#t^a:f•^->';<?--^^;^-hi:T•fe 
h-hU/l^fcOS-^JR (W»S-&Jt=8 0/2 0) S-ffl 

rat::, «W?StJj;l/?Lfll O 0 nmcoa*eco3SP:^c7)^,v^ 
!^:iFjS7'f;l'^'— (v>y hv>-ttS8, ;KDi'-f-f-3 0 

%) ^iim^ni'^im^^&i^^m^t^m'f-iimLfz. 

[0162] :^mMC0^m^mm^l,Z4 5 mW/c m2 

i,zmLxi,mmzi^\,^msLfz. mmiTiinmnzTp 
•t. 

[0 163] 
[«7] 



(%) 



mnm (%) 

99 



6. 7 

mz ^^j:\>^^mtmmzmifz^m3mm^i:nh z t 
[iiffi<7)fs#^iiBB] 

mi] mm,^m«co^mmiz^mi^commi:^m^-± 

m^m^fco-mcommmmmx'h h . 
im2] mm'mm<r>9mmi,z^mi^<mm^mm^^ 

mmm^(r>m<r>mcr)m'^tJh±wmmmmx'h h . 

^r^ii^mizi5»hmm^iiXx/msm^^m^M-h 

^•ars:: icj; 'om^^iifz^mp^m^m.m Ltz^^w^ 
<r>^mm^m^x'hh . 

ii(^mwmtmm'smtcr)m\,zmmmL=?-i3-h^j: 

±wmwmmx'hh. 

[0 5 ] n 2 iz^^tihx 0 ■^j:mwmn(r>9mmf,z^ 
m{tf^<mmimm^-^hzt\.zx ^m^^tttz^mpi^m 
tmmmtffmi,zmmmL=i^ti^t:,^j:hmt:it^^^ 
^m{(r>titn^m'f-<7i~m<m^mzm^mmmx'h 

me]^mii^mhnmmtffMi,z^mf.i:^mLrz'$' 
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1 ^^^n<^m^m^ 
3, 1 1 mm&WL 

[HI] 




5 mi^tsm 

7 ^fta 

13 mm^m 

1 9 tiiSfeS 

2 1. 2 3 mm.im'f- 

2 5 mmmtL'^m 
2 7 ^iiw^nw 

100 fi!*c7)3K?^«i5g^=^ 
[B2] 





(S3) )01-345125 (P2001-{25 




(72mmm mm ear 



F9—M^) 5F051 AA14 

5H032 AA06 AS16 AS17 BB02 BB05 
BBIO CC06 CC14 CC17 EE02 
EE04 EE07 EE08 EE16 EE18 
HHOl HH04 HH07 HH08 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



